This report deals with a comparison of the effects of feeding cholesterol-fat diets to genetically resistant pigeons (Racing Homers) and to pigeons susceptible to spontaneous atherosclerosis ("White Carneau). Evidence is presented to indicate that the pigeon's susceptibility to spontaneous atherosclerosis is indicative of its susceptibility to cholesterolfat-induced atherosclerosis, and that morphologically different lesions are produced in these two breeds.
Methods
All pigeons used in these experiments were obtained from the Palmetto Pigeon Plant, Sumter, South Carolina, where the different breeds are maintained under identical conditions of housing and diet. 2 White Carneau pigeons were chosen as the atherosclerosis-susceptible breed, Racing Homers were chosen as the resistant breed, and Autosexing Kings were chosen as a breed thought to bo genetically intermediate. The family histories of these breeds of pigeons are pertinent to this From The Vivarium and Department of Biochemistry, Bowman Gray School of Medicine, Wake Forest College, Winston-Salem, North Carolina.
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tPer cent of the surface area of the thoracic aorta involved in plaques. study. The entire White Carneau population at the Palmetto Pigeon Plant was derived from four pair obtained in 1916. These birds were maintained as a closed colony until 1954 when some outerosses were made to White Kings. The Autosexing Kings were produced at the Palmetto Pigeon Plant by repeated back-crossings, using Silver Kings (an atherosclerosis-susceptible breed) and Blue Homers as the basic breeds. Racing Homers were developed about 150 years ago from several breeds of pigeons not closely related to the other breeds mentioned.
Six-week-old birds of both sexes were used. These birds were maintained for a period of six to seven months on a diet of Purina Pigeon Pellets 8 which had been coated with crystalline cholesterol dissolved in lard to give a final concentration of 1 per cent of the diet. Control birds of each breed were fed the pigeon pellets alone. At the end of the experimental period, the pigeons were sacrificed, and the serum cholesterol, prevalence of atherosclerosis, and "atherosclerotic index" were determined as previously described. 2 The aortae were then weighed, minced under alcohol, extracted with alcohol and alcohol-ether, and purified with chloroform, as described by Artom. 3 Cholesterol determinations on the chloroform extracts of aortae and directly on the blood serum were performed using the method of Abell et al. 4 All tissues for histologieal studies were fixed in 10 per cent neutral formalin. Portions of the aortae of all three breeds and the hearts from the White Carneau and Racing Homer groups were taken for histologieal study.
Sections of the aortae were made either by the carbowax method of Zugibe et al. 5 or with the freezing microtome. The sections were stained with 011 Red 0 and counterstained with hematoxylin. In addition, some were stained with aldehyde fuschin for elastic tissue and Mallory for connective tissue.
Three blocks from the left ventricular wall, including the septum, were taken from each heart for study. Each block was then cut in step sections so that five sections were examined from each block, after staining with Oil Red 0. The prevalence of coronary atherosclerosis was estimated by determining the per cent of the coronary arteries seen which contained atherosclerotic lesions. The severity of coronary atherosclerosis was *The Ealston Purina Company, St. Louis, Missouri. determined by estimating the per cent of the lumen involved in those coronary arteries having atherosclerotic lesions.
Results and Discussion The effect of cholesterol-fat diets on aortic atherosclerosis and serum cholesterol is presented in table 1. The levels of serum cholesterol were similar in all three breeds. It can be seen that the atherosclerotic index of the White Carneau was markedly affected by the added cholesterol, while the Racing Homers were only slightly affected. It is of interest that the Autosexing Kings were intermediate in their response to the atherogenic diet, and to recall that they were derived from backcrossings between a susceptible and a resistant strain. Furthermore, these differences in prevalence and severity occurred even though there were no significant differences in the total serum cholesterol at the termination of the experiments. The levels of aorta cholesterol closely paralleled the atherosclerotic index in all cases.
Racing Homers were found to be resistant to cholesterol-induced coronary atherosclerosis. Lesions were found in only one of the eleven birds which had been fed cholesterol. On the other hand, cholesterol feeding markedly accelerated the development of coronary lesions in the White Carneau as shown in table 2. It should be pointed out that spontaneous lesions in the susceptible breed rarely appear before nine months of age.
It is of interest that the prevalence and severity of coronary atherosclerosis appear to be closely correlated. However, no correlation was seen between the severity of the aortic and coronary disease in the White Carneau pigeon. There was a suggestion of less severe coronary atherosclerosis in females than males, although the number of birds examined was probably too small to allow definite conclusions in this regard. It should also be emphasized that pigeons do not become sexually mature until 5 to 6 months of age, so that there was a relatively short time for estrogen to have influenced the course of the disease.
Histological studies of coronary and aortic lesions revealed morphological differences among the three breeds. Eacing Homers and Autosexing Kings developed only "pure atheroma " or " fatty streaks'' with no intimal connective tissue proliferation. The lipid appeared to be exclusively extracellular. Figure  1 is typical of the "pure atheromata" seen in the coronary arteries and aortae of the resistant breed. No morphological difference was apparent between the aortic and coronary lesions. in the coronary arteries and aortae of the susceptible breeds, again with no morphological difference between aortic and coronary lesions. All of the lesions studied in the White Carneau were complicated by connective tissue proliferation and appeared to contain intracellular as well as extracellular lipid.
The differences in the type of lesion seen in pigeons susceptible and resistant to atherosclerosis are noteworthy. McGill and his coworkers 0 recently established that no correlation existed between the prevalence and extent of "pure atheromata" or "fatty streaking" and death due to myocardial infarction in man, whereas a positive correlation existed between the extent of connective tissue proliferation and complicated atherosclerotic lesions and death due to myoeardial infarction. Summary Cholesterol-fat diets are markedly more atherogenic when fed to a strain of pigeons susceptible to spontaneous atherosclerosis, as compared to a strain resistant to the disease. A breed of pigeons intermediate in susceptibility was found to be intermediate in their response to a high cholesterol-high fat diet. Serum cholesterol levels were similar among the three breeds.
The White Carneau pigeons developed lesions complicated by connective tissue pro-109 liferation while the Autosexing Kings and Racing Homers developed merely "pure atheroma" or "fatty streaks."
